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Tagging studies have shown that the extent to which adult P. auratus move varies 107 among populations. For example, individuals of this species can move up to 1,650 km 108 in a northerly direction along the lower east coast of Australia (Sanders, 1974) Cockburn Sound and Warnbro Sound (Fig. 1 ), but do not apparently spawn in the 119 waters immediately to the west (Wakefield, 2010) . The geomorphology of Cockburn 120
and Warnbro Sounds and the prevailing south-westerly winds during spring/summer 121 result in a counter-clockwise gyre, which coincides with the spawning period of 122 P. auratus and facilitates the retention of eggs and larvae in these embayments during 123 this period (Wakefield, 2010) . This suggests that these relatively small, discrete 124 embayments are potentially an important source of recruitment for nearby adult stocks 125 along the lower west coast of Australia. ca 3145' and 3245' S on the lower west coast of Western Australia (Fig. 1) . The 144 offshore and inshore areas were located at depths > and < 80 m, respectively, and were 145 situated immediately west of the marine embayments area which comprised Owen 146 Anchorage, Cockburn Sound and Warnbro Sound (Fig. 1) . These marine embayments 147 have been identified previously as locations where spawning aggregations of P. auratus 148 (Wakefield, 2006) and assemblages of 0+ juveniles (Lenanton, 1974) occur each year. 149
150
Pagrus auratus was caught by line fishing from either research vessels or recreational 151 charter vessels with research staff onboard who were permitted to keep fish less than the 152 minimum legal length (410 mm total length at that time). This sampling, which was 153 undertaken at least monthly from April 2003 to March 2005, was not accompanied by 154 the tagging of fish (described later). Although fishing effort was not quantified, theA c c e p t e d M a n u s c r i p t 7 sample sizes of P. auratus were sufficient to determine the proportions of the different 156 life history stages in each area in all months. The same range of hook sizes and variety 157 of rig types, which were known collectively to catch a large size range of P. auratus 158 (Otway and Craig, 1993), were used on each sampling occasion. Pagrus auratus caught 159 from research vessels were later processed in the laboratory, while those caught from 160 recreational charter vessels were processed onboard during each trip. The fork length 161 (FL) of each P. auratus was measured to the nearest 1 mm. The two sagittal otoliths 162 were removed from each fish, cleaned and stored in paper envelopes, and the 163 macroscopic appearance of the gonads were used to sex each fish and to determine its 164 stage of development (Table 1) . 165
166

Treatment of otoliths 167
The right otolith of each fish was embedded in epoxy resin and, using a slow speed saw 168 (Buehler Ltd.) with a diamond tipped saw blade, sectioned transversely through its 169 primordium, perpendicular to the sulcus acusticus. The sections were mounted on a 170 glass microscope slide with a cover slip using casting resin. auratus from the lower west coast of Australia (Wakefield, 2006) . Thus, the age of eachA c c e p t e d M a n u s c r i p t was chosen because it represented the approximate peak time of spawning derived 183 previously from the trends exhibited throughout the year by mean monthly values for 184 gonadosomatic indices and the proportions of mature fish in samples collected from the 185 lower west coast of Australia (Wakefield, 2006) . These trends in gonadal variables 186 demonstrated that P. auratus spawn from spring to mid-summer, i.e. from September to 187 January each year (Wakefield, 2006) . 188
189
Juvenile habitat partitioning 190
The differences between the abundances of juvenile P. auratus in the marine 191 embayments and the inshore and offshore areas were described using length and age 192 distributions up to the minimum length and age at which a fish was recorded with 193 mature gonads (stages II-V, 
where the parameters L 50 and L 95 represent the estimated lengths at which 50 and 95 % 199 
Results
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A c c e p t e d M a n u s c r i p t 10 A total of 837 P. auratus were collected (not including tagged fish) ranging from 68 to 230 980 mm FL (Table 2 ). The majority of P. auratus caught in the offshore area were 231 between 300 and 450 mm FL, with a prominent modal length class at 375-399 mm FL 232 (Fig. 2) . In contrast, the samples caught in the inshore area contained a substantial 233 number of fish with FL < 300 mm, with no conspicuous mode in the length-frequency 234 composition. The marine embayments essentially contained fish encompassing the 235 entire length range of P. auratus ( Fig. 2) and was the only area where fish < 200 mm FL 236 were caught. However, in contrast to the situation in offshore and inshore waters, the 237 fish between 300 and 400 mm FL, which represented fish approaching maturity, were 238 poorly represented in this area (Fig. 2) . Further, the length-frequency distribution in the 239 marine embayments contained a prominent mode at ca 600 to 800 mm FL, representing 240 the majority of mature individuals caught during this study (Fig. 2) . 241
242
The majority of P. auratus in the marine embayments belonged to the 0-1+ or 5-12+ 243 age classes (Fig. 3) . In contrast, the majority of fish in both inshore and offshore areas 244 belonged to the 2-6+ age classes, producing modal age classes of 3+ and 4+ years, 245 respectively ( (Fig. 4) . The proportions of P. auratus inM a n u s c r i p t 11 the marine embayments then increased progressively to > 90 % in all length classes 254 from 600 to 849 mm FL (Fig. 4) . 255
256
The above trends exhibited by the prevalence of successive length classes of P. auratus 257 in the marine embayments were paralleled by those of the age classes. Thus, the 258 proportion of juveniles caught in the marine embayments declined from 100 % in the 0+ 259 age class to ca 50 % at two years of age and 5 % by three years of age, i.e. A 50 and A 95 260 of 1.9 and 2.9 yr, respectively (Fig. 4) . All 1+ P. auratus were either caught in the 261 marine embayments or inshore areas (Fig. 4) , with the youngest P. auratus caught in the 262 offshore area being 2.2 yr. The lowest percentage contribution to the catches of P. 263 auratus in the embayments was 5.4 % in the 4+ age class, with ca 70 % of this age class 264 being recorded in the offshore area (Fig. 4) . The percentage contribution to the catches 265 in the embayments increased progressively after the 4+ age class, with fish from this 266 area representing ≥ 80 % in the majority of age classes above 7+ (Fig. 4) . 267
268
The trends exhibited by monthly length-frequency distributions emphasised that very 269 few P. auratus > 200 mm FL were caught in the marine embayments between March 270 and July, but that the numbers of such fish increased markedly after August when 271 spawning commenced, and declined in January when spawning ceased (Fig. 5) . 272
Juveniles < 250 mm FL were caught in the marine embayments in several months. 273
Substantial numbers of P. auratus between 250 and 500 mm FL were caught outside the 274 embayments in all months (Fig. 5) . 275
276
The proportions of P. auratus in spawning condition (i.e. with gonads at stages II to V, 277 
M a n u s c r i p t
As the water circulation in Cockburn and Warnbro Sounds during the spawning period 355 of P. auratus facilitates the retention of eggs and larvae in those embayments 356 (Wakefield, 2010 ) and 0+ fish < 200 mm FL were found exclusively in these 357 embayments, the period and mode of dispersal for this species on the lower west coast 358 of Australia appears to be that derived from movement of individuals from these 359 embayments at ca 2-4 years of age and thus prior to reaching sexual maturity 360 (Wakefield, 2006 (Wakefield, 2006) , were far greater in 367 the marine embayments than in surrounding oceanic waters. As large numbers of large 368 fish were not present, however, in these embayments after spawning had been 369 completed, the majority of P. auratus that had aggregated and spawned in marine 370 embayments had apparently moved back into inshore and offshore waters. This 371 conclusion is consistent with tag-recapture data, which demonstrated that, at least some 372 but not all P. auratus, underwent such a movement. The relatively low numbers of large 373 fish (> 600 mm FL) in all areas during non-spawning months (February to August), 374 suggest that fish belonging to the spawning aggregations in the marine embayments 375 undergo a wide dispersal to surrounding waters and become less vulnerable to capture 376 throughout these locations and months. Such movement patterns associated with in South Australia remained in the regions to which they had moved. However, P. 388 auratus from that study were collected over more than 2000 km of coast, whereas, in 389 the present study, the distance from the coastal marine embayments to the western 390 border of the study area was only ca 65 km and the latitudinal range sampled was only 391 ca 110 km. Thus, the proportion of young P. auratus that move beyond the study area, 392 after leaving the coastal marine embayments where they were spawned, and the distance 393 along the Western Australian coast they travel is not well understood. 394 Fisheries Western Australia and led to the closure of the embayments to fishing for 430 P. auratus from October to January, which encompasses the majority of its spawning 431 period. Furthermore, the data produced during the study has led to the development of a 432 more sophisticated and ongoing approach to determining the status of the stock within 433 and outside the embayments. Our results have also highlighted the need to guard against 434 deleterious anthropogenic changes to the three embayments as these habitats are so 435 important to P. auratus and thus apparently required to sustain the stocks of this species 436 at a level that will maintain the structure of the ecosystem of which this species is a part. M a n u s c r i p t 
